ABSTRACT: A first study of the phylogeography of the polychaete Lysidice ninetta Audouin & MilneEdwards (Polychaeta: Eunicidae) in the Mediterranean Sea, based on analyses of the molecular markers ITS1 and COI, indicated the occurrence of strong intraspecific variability and possible sibling species. Here, we report further evidence of the presence of sibling species within L. ninetta, revealed by analysing a new molecular marker (16S rRNA) and supported by preliminary morphological observations. Specimens were collected in association with the seagrass Posidonia oceanica in 6 meadows of the Mediterranean basin; in one of the meadows in which putative siblings co-occurred (Cava meadow off the island of Ischia, Naples, Italy), additional samples were collected for genetic and morphological analysis. The mitochondrial region 16S rRNA of 78 specimens revealed 2 haplotypes (nA and nB); morphological characters, associated with these 2 molecular clades were also observed in a sub-set of the analysed specimens of L. ninetta, revealing the presence of 2 morphotypes. The morphotype termed 'dark', characterised by a typical dark colour pattern on the prostomium and first anterior segments, as well as by black aciculae all along the examined body portion, matching quite well with the description of L. ninetta from the Atlantic type locality, corresponded to haplotype nA. The morphotype termed 'light', with lighter colouration of the prostomium and first anterior segments, and both black and yellow aciculae on the examined body portion, corresponded to haplotype nB, suggesting the existence of a different species. The hypotheses that can be addressed are the following: (1) only a single new species (the light morph/genotype) is present, while the dark morph corresponds to the original L. ninetta species; (2) both morphs/genotypes (dark and light) are new taxa and need to be fully and properly described; and (3) one or both of the species corresponds to previously described species, synonymised by previous authors as L. ninetta. In all cases there is an urgent need for revision of the genus Lysidice and the nominal species in the Mediterranean Sea basin. This is a complex task far beyond the scope of this work. 
INTRODUCTION
An increasing number of invertebrate species, previously considered common and/or geographically widespread, have been identified as 'siblings' or species complexes (Knowlton 1993 , Palumbi 1994 . Among polychaetes, which represent one of the most speciose invertebrate groups and which are widespread in various benthic habitats, the number of cryptic species, since the first 'classic' case of the Capitella capitata species complex (Grassle & Grassle 1976) , has increased, including examples of quite specialized taxa, such as the meiofaunal species (Westheide & Schmidt 2003) . In more recent years, molecular approaches, coupled with cladistic analysis, have also shed light on the phylogenetic relationships among closely related taxa.
Often, morphologically very similar species from relatively distant locations show genetic divergence (Schröder & Walsh 2007) , while it is less common to determine genetic differentiation in taxa sharing a common habitat and similar ecological requirements (Maltagliati et al. 2004 , Barluenga et al. 2006 . Besides, although few geographical obstacles are faced by pelagic larvae in the marine realm (Palumbi 1992 , Pechenik 1999 , many molecular studies of marine organisms show that genetic divergence may occur at small spatial scales or with minimal morphological diversifications (Palumbi 1992 , Knowlton 1993 , Tarjuelo et al. 2004 , Collin 2005 , Bleidorn et al. 2006 ). On the other hand, differences among sibling species have often been coupled with differences in lifehistory traits (e.g. reproductive features, larval development) (Kruse et al. 2003) .
Lysidice ninetta Audouin & Milne Edwards, 1833 (Polychaeta: Eunicidae) is a polychaete associated with various vegetated habitats in the Mediterranean Sea (Martin 1987) , including Posidonia oceanica meadows, where the species bores into sheaths (the remains of former leaf bases persisting along the rhizome) (Gambi 2000) . Eunicida represents one of the higher, morphologically most well-described clades of polychaetes (Struck et al. 2006 , Zanol et al. 2007a ), but, being an order containing 7 recognised families (Eunicidae is one of them) and > 900 nominal species in 100 genera (Rouse & Pleijel 2006 ) some uncertainties still persist. Focusing on the taxonomy, phylogeny and ecology of species in the genus Lysidice, data on molecular phylogeny have only recently indicated that this genus is paraphyletic with respect to Marphysa and Nicidion, while Nematonereis is nested within the Lysidice (Zanol et al. 2007b ). In addition, despite the high diversity of species within the Eunicidae, few data on the reproductive habits of this clade are available, mainly for several species belonging to the genera Palola, Eunice and Marphysa (Wilson 1991 , Giangrande 1997 and, only recently, the Lysidice (Gambi & Cigliano 2006) . In the Mediterranean Sea, L. ninetta -a warmtemperate and temperate water polychaete (George & Hartmann-Schröder 1985 , Cantone 1993 ) -and its cogener L. collaris -a tropical species and a putative migrant from the Red Sea via the Suez canal (BenEliahu 1972) -are clearly distinguished by both morphological (Martin 1987 ) and molecular data (Iannotta et al. 2007 ). The larvae of L. ninetta can be designated as Type 1, i.e. warm water, short distance, neritic epipelagic, suggesting a pelagic larval stage with limited dispersal power for the species (Murina 1992 (Murina , 1997 . Considering the reproductive biology of L. ninetta in populations inhabiting Posidonia meadows, the species shows features that indicate reproduction by schizogamy (Gambi & Cigliano 2006) and that are consistent with a possible planktotrophic development of the larvae. Previous genetic results based on both mitochondrial (COI) and nuclear (ITS1) data show that L. ninetta is clearly separated from its cogener L. collaris and also show high intraspecific differentiation, particularly at some sampling sites, suggesting the presence of sibling species (Iannotta et al. 2007) . In the present work, a third molecular marker (16S rRNA) has been used to analyse 6 populations from the Mediterranean basin. At one of the studied locations where such putative siblings co-occurred, the P. oceanica meadow off Ischia (Cava dell'Isola, Naples, Italy), additional samples were collected in order to perform preliminary morphological observations. The aim of the present study was to demonstrate the occurrence of sibling species within L. ninetta and to relate the genetic patterns with distinct morphological features that would allow discrimination of potentially different species. In the Mediterranean Sea, various species of Lysidice have been described (e.g. L. margaritacea Claparède, 1868), but all of them lack proper formal description and suitable illustration, and were thus synonymised with L. ninetta by Fauvel (1923) . In addition, no type material for any of these nominal species is available, while the re-description of the type species for the genus Lysidice (L. ninetta) sampled near the type locality is still in progress (Carrera-Parra et al. 2007 and their unpubl. data) . Therefore, the analysis of the 2 morphotypes described in the present study and their taxonomic status, with respect to the previous nominal species, is preliminary and limited; a conclusive analysis would require additional material and a full revision of the genus for the entire Mediterranean. This represents a complex task that is far beyond the intended scope of this work.
MATERIALS AND METHODS
Population sampling and morphological observations. Between 2000 and 2007 a total of 78 individuals of Lysidice ninetta were sampled from 6 populations of Posidonia oceanica meadows, distributed among the western, central and eastern parts of the Mediterranean basin (Fig. 1, Table 1 ). Collection was conducted by SCUBA diving and consisted of sampling living orthotropous (vertically oriented) shoots of the seagrass P. oceanica in a depth range of 11 to 28 m and by extracting the worms from the leaf sheaths along the rhizomes (Gambi 2000) . At one of these study sites, located off Ischia (Cava dell'Isola, Tyrrhenian Sea, Naples, Italy) ( Fig. 1, Table 1 ), the 2 possible sibling species cooccurred (Iannotta et al. 2007 ). Therefore, we selected this site for additional sampling and also to obtain specimens for the preliminary morphological analyses. Among the 57 individuals collected from this locality, 25 specimens were cut into 2 parts: (1) an anterior section, including the prostomium and at least the first 30 to 40 segments, was used for morphological observations and fixed in 4% formalin and (2) a posterior section preserved in absolute alcohol was used for the molecular analyses. Among the remaining 32 smallest individuals, 5 were preserved in their entirety in 4% formalin for morphology and 27 individuals were used for further genetic analyses (Table 1) . Overall, morphological observations were conducted on 30 individuals of the 'L. ninetta complex' (5 whole specimens and 25 anterior segments; Table 1 ) among those collected in the Cava meadow. Analysis was conducted on a stereomicroscope and an optical microscope. Individuals collected at Cava meadow for the genetic analyses were differentiated into 2 morphotypes, based mainly on body and aciculae colouration and labelled as 'dark' and 'light' morphs. Photographs were taken of the most representative specimens with a Canon digital camera mounted on top of a stereomicroscope. Comparisons were made with the current description of L. ninetta according to the available literature (Fauvel 1923 , Martin 1987 .
DNA extraction, amplification and sequencing. DNA analyses were conducted on 73 individuals of the 'Lysidice ninetta complex', of the total 78 individuals collected (Table 1 ). The DNA was extracted by homogenizing the animal with a mortar, using 500 µl 2× CTAB extraction buffer (50 mM Tris HCl [pH 8.0], 0.7 M NaCl, 10 mM EDTA, 1% CTAB, 0.4%-mercaptoethanol) and by adding Proteinase K to a final concentration of 0.1 mg ml -1
. The standard protocol of Doyle & Doyle (1987) was followed with 1 extra wash in phenol: chloroform:isoamylalcohol (25:24:1) and 1 in chloroform:isoamylalcohol (24:1) in order to eliminate polysaccharides. The polymerase chain reaction (PCR) was standardized to amplify 481 bp of the 16S rRNA region, with the universal primers 16SAR (5'-CGC CTG TTT ATC AAA AAC AT-3') and 16SBR (5'-CCG GTC TGA ACT CAG ATC ACG T-3') (Palumbi 1996) . A specific internal primer, 90F, was constructed (5'-CTG ACC GTG CTA AGG TAG CG-3') and used with the universal primer 16SBR to optimize the results. A mixture of 20 µl final volume containing 20 to 50 ng template DNA, 2 µl of 10× Roche diagnostic PCR reaction buffer, 2 µl dNTPs 10× (2 mM), 1 µl of each primer (20 pmol µl -1 ), 0.3 µl Taq polymerase (5 U µl -1 Roche) and 0.2 µl BSA was used to amplify the DNA target. PCR was performed in a Hybaid thermal cycler, following a hot-start method: a 5 min denaturing step at 94°C, 40 cycles of denaturing for 30 s at 94°C, primer annealing for 30 s at 53 to 55°C and elongation for 1 min at 72°C, with a final 7 min elongation step at 72°C. Purified PCR products were produced using a QIAquick gel extraction kit (Qiagen) and then sequenced on a Beckman Ceq 2000 automatic sequencer, using a dye-terminator cycle sequencing kit (Beckman) according to the manufacturer's instructions. Sequences were assembled using the DNASTAR computer package (Lasergene), supplied with the Beckman sequence. The program Codon Code Aligner (CodonCode Corporation) was used to align all sequences (forward and reverse strands were analysed for each sample). All sequences have been submitted to GenBank (Accession Numbers FJ986226 to FJ986298; Table 1 ).
Phylogenetic analyses. The neighbour-joining, parsimony and maximum-likelihood evolutionary trees were computed with all individuals sampled. For the analyses, Lysidice collaris was used as the outgroup. A sequence of L. ninetta from the GenBank (Accession Number AY838834) was also used for further comparison with our sequence data. A neighbour-joining (NJ) tree was obtained with Mega Ver. 3.1 (Kumar et al. 2004) , and a consensus tree was calculated from 1000 bootstrap replicates. Parsimony analyses were conducted with the program Paup*4.0 (Swofford 2003) using the heuristic search option and the following assumptions: input order for the sequences and GenBank accession number analysis (n) analysis (n)
Total samples
30 73 Table 1 . Lysidice ninetta. Location and no. of samples taken at the 6 sampling sites for the morphological and molecular analyses, and GenBank accession numbers of the subsequent DNA sequences. Total no. of individuals = 78; at Ischia (Cava dell'Isola), 25 of the 57 individuals collected were cut into anterior and posterior parts for morphological and molecular analyses, respectively. Location codes in parentheses refer to those given in Fig. 1 absence of weights for the sites, the analysis of 1000 bootstrap replicates, and use of ordinary parsimony. Modeltest 3.06 (Posada & Crandall 1998) , with the Akaike information criterion, was used to determine the models of sequence evolution that best fit the 'Lysidice ninetta complex' individuals sampled in both the 6 populations of the Mediterranean Sea and exclusively at the Ischia site (Cava dell'Isola meadow). The models chosen were, respectively, GTR + I and HKY85 + G. Maximum-likelihood (ML) analyses were calculated with Paup*4.0 (Swofford 2003). Tree-bisection reconnection (TBR) branch swapping and 1000 bootstrap replicates were performed to infer the best phylogenetic tree. The WinModel test was used as a Windows PC Modeltest front-end (WinmodeltestXP, Windows 32-bit front-end, distributed by the co-author and available at: fpatti@szn.it). The combined approach of the ML tree topology and Cartographer, a Mesquite package for plotting geographic data (Maddison & Maddison 2008) , was used to compare the 6 populations (Kidd & Ritchie 2006) . Population genetic analyses. Analysis of molecular variance (AMOVA) was performed with the Arlequin program (Excoffier et al. 1992 ) in order to investigate the hierarchical population structure among and within the 6 populations ( Table 2 ). In the first hypothesis, all populations were harboured in a unique group; in the second, 3 geographical groups were formed (western, central and eastern Mediterranean Sea). In the last hypothesis, the 2 phylogenetic clades obtained via ML analysis were considered the 2 groups for the AMOVA test. Significance of values was tested performing 16 000 random permutations of the data matrix to represent <1% of differences, with the exact probability in 99% of cases (Guo & Thompson 1992 ). An exact test for all population differentiations was computed to test the random distribution of haplotypes among localities. F ST was calculated using a permutational approach, and its significance was tested by distributing individuals randomly into populations 10 000 times. Tajima's (1989) D and Fu's (1997) F s tests were conducted, as they are statistically powerful enough to establish whether a population is far from the equilibrium size. Moreover, a mismatched distribution analysis is useful in understanding whether the populations have been affected by expansion or bottleneck occurrences. In the mismatched distribution analysis, both time and population size are measured in mutational units. The conventional unit of time is τ = 2 μ-t, where t is time in generations and μ is the mutation rate per DNA fragment. Population size is measured by θ = 2Nμ, where N is the effective population size. θ 0 and θ 1 are parameters of demographic expansion, assuming a model of sudden expansion under which the population size increased from N 0 to N 1 t generations ago. The population size at time 0 is θ 0 = 2N 0 μ; the population size at time 1 is θ 1 = 2N 1 μ. All tests were computed using Arlequin.
RESULTS

Morphological observations
Preliminary morphological observations of the collected specimens of the 'Lysidice ninetta complex' in the Ischia population identified 2 morphotypes, which we designated 'dark' and 'light' (Fig. 2a,b) . This separation for genetic and other analyses was based on preliminary discrimination of the specimens according to (Fig. 2a ) was characterised by a rounded prostomium, with three short occipital antennae of which the middle antenna was slightly longer and thicker than the 2 lateral ones. However, the antennae never go over the prostomium when stretched. The eyes were rounded. The prostomium and first anterior segments were characterised by a very dark brown-reddish colouration with fine white spots. The white collars on the second and third segments were very evident and contrasted with the brownish colouration of the rest. The general appearance of the anterior part was very close to the illustration provided by Martin (1987) . The dark morphs were also characterised by the presence of dark aciculae all along the body (on the few whole specimens available), which started from the first segments (third or fourth chaetiger). The light morph (Fig. 2b) showed a rounded prostomium and upper lips, although in some specimens fixation may have led to a slightly bilobed impression. The occipital antennae were short, pointed and did not extend beyond the prostomium. The eyes were round in shape. The prostomium and first segments showed much lighter colouration and finer white spots, and the white collar on segments 2 and 3 was less evident, although sometimes still recognizable. The aciculae could be dark or yellow, or alternated along the body with a wide variability in colour patterns; however, it should be stressed that most of the light specimens lacked the posterior part, which thus was not observed. In both morphs, the sub-acicular hooded chaetae were yellow and the other characters (antennae, cirri, parapodial lobes) were similar. It is worth stressing that the above features, in particular colour patterns, are much better defined in small individuals (<1 cm in length and 0.5 mm width of the third chaetiger), which are probably juveniles that are not yet reproductive (Gambi & Cigliano 2006) . In individuals of larger size, the colour patterns tend to be less evident or to disappear. For this reason it has been difficult to use the large amount of material available from previous sampling and studies for comparison (Gambi 2000 , Gambi et al. 2005 .
Phylogenetic analyses
The molecular analyses computed on all individuals sampled showed similar tree topology with NJ, parsimony and ML methods. Only the ML trees are reported (Figs. 1 & 3) . The ML tree constructed with Cartographer on the sequences of the 6 populations from the Mediterranean Sea displayed 2 major clades and several secondary groups, all highly supported (Fig. 1) . In the first main clade (A) (Fig. 1c) , all individuals of the 2 populations from the western Mediterranean Sea (Alicante and Medes) and partial populations from the central part of the Mediterranean basin (Vada and Ischia) were included. Two other small groups identified 4 individuals from the Otranto population (eastern Mediterranean Sea). The second main clade (B) resulted in the separation of 3 small groups characterising the central-eastern part of the Mediterranean Sea. Focusing on the population from Ischia, 2 main clades, corresponding to the 2 main haplotypes, were identified (nA and nB; Fig. 3 ) and fit well with the 2 morphotypes designated 'dark' and 'light'. The 2 haplotypes were differentiated by 72 variable sites (13%) and were supported by a 100% bootstrap value (Fig. 3) . The haplotype nA was less frequent, with identical sequences including all 'dark' individuals plus 2 'light' specimens (white dots in nA; Fig. 3) , and was geneti- cally close to the individuals characterising Clade A (Fig. 1) . The more common haplotype nB (light morph) showed a strong genetic similarity with sequences in Clade B (Fig. 1) . The latter haplotype appears more diversified than the first one, also including 2 minor clusters supported by bootstrap values < 65%.
Population genetic analyses
The 'Lysidice ninetta complex' specimens from the Mediterranean populations analysed were clearly separated into 2 different genetic clades (Fig. 1) , and the AMOVA analyses corroborated these results. Different hypotheses can be formulated to explain the observed pattern. To test one such hypothesis, all individuals were considered randomly dispersed among the 6 populations of the Mediterranean basin. The differences within populations explained higher variability (55.9%) with respect to the variance among populations (44.1%), which, however, showed a strongly significant F ST value (p < 0.0001). These data have led to the rejection of this null hypothesis. Focusing on the other 2 hypotheses, populations were divided both in relation to their geographical position and by considering them as groups of the 2 clades obtained from phylogenetic analyses (Fig. 1) . In the first case, variability among the groups was not supported (p = 0.14), whereas, in the second case, the highest percentage of variation was found among the phylogenetic groups (82.0%), which was supported by a significant p-value (< 0.01). Applying Tajima's (1989) D and Fu's (1997) F s tests to the phylogenetic Groups A and B (Fig. 1) , the results showed no significant values (Table 3) , leading to the hypothesis that individuals were susceptible to balancing selection and high variability (Sirna Terranova et al. 2006) . Mismatched distribution analysis, displaying the multimodal shapes expected for populations at equilibrium (Harpending 1994) (Fig. 4a,b) , supported the results of the statistical tests. (Fig. 1a) . Previous data on the phylogeographic distribution of L. ninetta, obtained using both nuclear and mitochondrial markers (ITS1 and COI), have already provided evidence of the presence of 2 main clades for this species, but the Otranto individuals were genetically dispersed between the 2 groups using the nuclear marker, whereas, using the mitochondrial marker, they were all harboured in the clade characterising the populations of the eastern Mediterranean basin (Iannotta et al. 2007 ). The genetically contrasting results and the few data available on the larval development of L. ninetta (pelagic larval stage, but with limited dispersal) could lead to the hypothesis that the presence of hybrids in the Otranto population is due to the species living in a geographical mixing zone where it is common to find processes of hybridization (Arnold 1997).
Even if the individuals analysed are few, an alternative hypothesis may be the incomplete lineage sorting of the target mitochondrial region (16S rRNA). The retention of ancestral polymorphisms, leading to misinterpretation of the relationships among populations (Maddison & Knowles 2006) , would be an interesting topic for future investigations. The 2 morphotypes observed at the Ischia site (Cava dell'Isola) correspond to the 2 haplotypes identified in the same population when supplementary material was analysed (nA and nB; Fig. 3 ). Comparing the sequences of the 2 main clades (A & B; Fig. 1c ) with those of the 2 Ischia haplotypes, a strong genetic similarity is found between Clades A and nA and between Clades B and nB. Starting from this data, we hypothesise that the same correspondence could also exist from a morphological point of view and identify as the dark morph and light morph individuals belonging, respectively, to Clades A and nA and B and nB (Figs. 1c & 3) . This assumption could help in understanding whether different morphs of Lysidice ninetta are present in the Mediterranean and, consequently, how many are stable and which is the oldest.
The Atlantic origin and a previous study on the phylogeographic distribution of Lysidice ninetta (Iannotta et al. 2007 ) have already suggested a west to east expansion of the species in the Mediterranean basin after the Messinian evaporation and salinity crisis (~5.5 million years ago). The genetic similarity among the sequences of the dark individuals analysed in the present work and those of L. ninetta reported in the literature (GenBank Accession Number AY838834) and collected in the Atlantic Ocean near the type locality (Struck et al. 2006 ) support the hypothesis of the introduction of the target species through the Strait of Gibraltar.
The genetic homogeneity characterising the western populations, the continuous decrease of the dark haplotype in central-eastern populations of the Mediterranean basin and the opposite trend observed for the light haplotype (heterogeneous sequences for individuals from eastern to central stations and absence in the western part of the Mediterranean), could lead to the hypothesis that the Atlantic Lysidice ninetta is the dark morph/haplotype. A process of vicariance for the dark haplotype, followed by the origin and dispersion of the light morph/haplotype (Fig. 5) Table 3 ). The results were probably related to paucity of samples, so, to overcome this bias, all individuals from Ischia (Cava dell'Isola), separated into nA and nB haplotypes, were added, respectively, to Groups A and B and analysed as dark and light populations (Table 3 ). Tajima's (1989) D-values were negative for both dark and light morphs, but significant only for the light (p = 0.01), whereas Fu's (1997) F s -test resulted in positive and (Table 3) . The demographic history of L. ninetta mirrored a situation in which the dark morph continued to show a population statistically close to the equilibrium (Fig. 6a) , whereas the mismatch distribution of the light morph (Fig. 6b) was compatible with that of a population affected by sudden expansion. This hypothesis is supported by the low and statistically non-significant values of the sum of square deviations (SSD) and raggedness statistic (rg) (Harpending 1994) . All of the above considerations originate, however, from the assumption that the dark form represents the 'true' L. ninetta originally described for the English Channel.
The results obtained by the study of the 6 populations in the Mediterranean, even if based on only a few individuals at each site, gave us an idea of the distribution of the 2 main haplotypes of the Lysidice ninetta complex and allowed us to concentrate our sampling effort on a single site (Ischia, Cava dell'Isola) where both occurred. Moreover, the comparable data obtained by genetic and preliminary morphological analyses of the Ischia population supported the hypothesis that these haplotypes are actually different species.
One of the main characters that led us to first separate the 2 morphs was the colouration of the anterior body, although the significance of such colour differences is unclear (Tarjuelo et al. 2004) . Strong genetic variability associated with both colour and sexual strategy have been found in different fishes (McCartney et al. 2003) . Among marine invertebrate species, studies of ascidians have pointed out discordant results. Colour polymorphism has not been considered a valid taxonomic status by some authors (Yund & O'Neil 2000) ; for others, genetic differentiation can be also indicated through colour variation, e.g. in ascidians (Tarjuelo et al. 2001 , Turon et al. 2003 . In polychaetes, studies relating genetic structure to different patterns in the colouration of a given species are not yet available. However, a melanic morph described in the polar polynoid polychaete Harmothoe spinosa (dark form according to Stiller 1996) resulted in being a different species (H. fuligineum) when comparisons with type material and several specimens were made (Barnich et al. 2006) . Recent observations in the Caribbean Sea of individuals from the genus Lysidice showed various morphs with distinct colour patterns among specimens associated with dead rubble corals, as well as with the seagrass Thalassia testudinum (Gambi et al. 2003, Carrera-Parra et al. 2007 and their unpubl. data) . In the Caribbean, all Lysidice species have usually been synonymised with L. ninetta (Fauchald 1970) , although the species is not present in the area based on these recent findings (Carrera Parra et al. 2007 ). Among the 'new' Caribbean species, one, designated Lysidice sp. c in Carrera Parra et al. (2007) occurs with 2 morphs, with very distinct colouration patterns on the anterior body, but which are genetically equivalents (based on the COI molecular marker; M. A. Iannotta et al. unpubl. data) . However, in Lysidice sp. c, the other characters were similar among the differently coloured morphs, and the colouration patterns all showed different smoothing gradations, from very distinct patterns to an indistinct, uniform one, as well as discolouration once the specimens were fixed in formalin (L. Carrera-Parra et al. unpubl. data) .
Regarding our 2 Lysidice ninetta colour morphs, their genotypic distinction leads us to hypothesise the presence of different species and, therefore, to call into question the present species definition and description.
The hypotheses that can be formulated are the following: (1) only a single new species is present in our material, the light morph/genotype, while the dark morph/genotype corresponds to the known Atlantic Lysidice ninetta; (2) both morphs/genotypes (dark and light) represent new taxa and need to be fully and properly described, since neither of them corresponds to the known L. ninetta type species; (3) one or both of the morphs/genotypes described here correspond to previously described species, but, since they have been synonymised by previous authors as L. ninetta, they still need to be re-described. In all cases, there is an urgent need for revision of the genus and of the nominal species of Lysidice from the Mediterranean Sea basin. As stated in the 'Introduction', this goal goes far beyond the scope of the present work. Various species of Lysidice have been, in fact, described from the Mediterranean. In particular, Grube (1855) described Lysidice punctata near Trieste and in other areas of the Mediterranean, while Claparède (1864) described Lysidice mahagoni from the Gulf of Naples. Both of these descriptions are very poor and both species were synonymised with L. ninetta by Fauvel (1923) ; from the available descriptions in the original literature, the colour pattern of both nominal species could be closer to the dark morph (or Clade B) than to the light one (Clade A), and therefore to the known and true L. ninetta. However, analysis of further material from our sites, as well as from other areas of the Mediterranean, is necessary to complete a full and appropriate description of our 2 morphs and to resolve their taxonomic position. A similar issue involves another species of the genus Lysidice, L. collaris, which is considered to be an introduced taxon (Ben Eliahu 1972) and the presence of which in the Mediterranean is questioned, based on its possible confusion with Lysidice margaritacea (Çinar 2005), described for the Gulf of Naples by Claparède (1868) and again synonymised with L. ninetta by Fauvel (1923) . Due to difficulties in species identification and naming, and because of the limited material we were able to examine from the main study area (Cava dell'Isola), we propose preliminary designations for the morphs/ genotypes (species?) we recorded in the present study as Lysidice-Clade A or L. ninetta-light-form and LysidiceClade B or L. ninetta-dark-form.
In conclusion, regarding the Lysidice ninetta specimens from Cava dell'Isola, an initial relationship between the genetic structure and colour morph of the individuals investigated has been determined. The genetic analyses showed 2 strongly separated haplotypes (nA and nB; Fig. 3 ). The first, less frequent and characterised by individuals with identical sequences (except for Locus 290; Fig. 5 ), was clearly separated from the second one, which showed a more heterogeneous genetic structure. The nucleotide distance was estimated (p = 0.149) with the Kimura 2-parameter model (Kimura 1980) , and the mutation rate of the 16S mitochondrial region was hypothesised considering the range value between the mutation rate generally used for the entire mitochondria (µ = 2%) (Ballard & Whitlock 2004 ) and the highest value of variability referred to the COI region (µ = 2.2%) , and has already been used for the study of some polychaete species (Chevaldonné et al. 2002 , Jolly et al. 2006 . In relation to this assumption, the time divergence between the 2 haplotypes of L. ninetta dated back to 3.7 to 3.4 million years ago. These results confirmed similar previous data obtained for the same species with the mitochondrial marker (COI) (Iannotta et al. 2007 ) and further support the presence of different species under previous identifications as Lysidice ninetta. Detailed and appropriate descriptions of these species are needed based on collection and analysis of further material, as well as the revision of type material of the other nominal species described for the Mediterranean.
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